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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawmgs, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 

^idd of the Invention] This invention relates to the optical recording medium of a write-once mold. 

[itescription of the Prior Art] The approach on which produce the structural change by an approach, a 
phase change, alloying, etc. which open a pit (hole) in a medium by laser radiation as a record medium 
of a write-once mold, change a reflection factor, and information is made to record is proposed. For 
example, in order in the case of a pit method for examination which used Te fihn to progress and to 
improve'a resistance to environment in it, examination of the proposal which added Se and C, or ttie 
CS2-Te fihn was also advanced (above, record / storage technical handbook (P543-546) Maruzen). On 
the otiier hand, as a phase change method, the proposal which added germanium, Sn, Pd, etc. to TeOx 
and these is also proposed (record / storage technical handbook (P546).). Moreover, let tiie dloy which 
uses as a principal component at least one kind of element chosen firom the element group of 
(germanium. Si, Sn) as an approach by alloying, and at least one kind of element chosen fi-om the 
element group of (Au, Ag, aluminum, Cu) be a record layer. The approach of irradiating a laser beam at 
this changing tiie atomic arrangement of an alloy, and using change of a reflection factor, and tiie 
metiiod (JP 4-226784,A) of making the exposure section alloy, when it carries out laser radiation, usmg 
as a record layer what carried out the laminating of these two element groups respectively are proposed, 
and it is ["obtain and ]. Moreover, as an approach by two-layer, tiiere is also tiie approach of usmg 
Sb2Se3 and Bi2Te3 as a record layer (an optical recording technique, an ingredient, P94, CMC). 
[0003] However, tiie approach by tiie alloying currentiy indicated by tiie upper JP,4-226784,A has littie 
fluctuation of tiie reflection factor by laser radiation, and sufficient rec6rding characteristic cannot be 
secured Moreover, tfie proposal which laminates Sb2Se3 and Bi2Te3, and makes fliis record fihn uses 
tiie crystal of Sb2Se3, and tiie phase transition of ♦****♦, and has tiie danger of sometimes eliminating 
data. 

Problem(s) to be Solved by tiie Invention] The write-once mold record medium shown in tiie above- 
mentioned has a problem in a resistance to environment, a recording characteristic, tiie shelf life of a 
record mark, etc., respectively, alttiough a pit metiiod, a phase change metiiod, an alloying metiiod, etc. 
have each description. This invention is made in order to solve tiie trouble in tiie conventional technique, 
tiie difference of tiie reflection fector before and behind record is large, its S/N ratio is good, and 
moreover its jitter property is good, it can respond to DVD-R, blue laser, etc., does not have tiie 
possibility of elimination of a record mark, and aims at offering tiie write-once mold optical recordmg 
medium excellent also in weatherability. 

[0005] . . r u 

[Means for Solving tiie Problem] In order to solve said technical problem, tiiis invention consists of each 

following item. ... w u*u 

[0006] (1) The optical recording medium characterized by to record usmg tiie phenomenon wmcn me 
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concentration of the element from which a record layer consists of two-layer [ of the 1st record layer 
prepared in the substrate side of a record medium and the 2nd record layer prepared on it ], and 
constitutes the 1st record layer by the exposure of a laser beam in a write-once mold optical recording 
medium, and the concentration of the element which constitutes the 2nd record layer reverse. 
[0007] (2) the time of setting the valence of the record ingredient of X and the 2nd record layer to Y for 
the valence of the element of the record ingredient of the 1st record layer - 1 <=X-Y<=3 — the optical 
recording medium of the aforementioned (1) publication characterized by having relation and reducing 
the activation energy of diffusion of an element. 

[0008] (3) the - one - record - a layer - a valence - X - an element - Sb - germanium - Bi - Te - 
Se — Si — from — choosing — having had — at least one — a kind - it is - the — two — record — a layer 

— a valence — Y - an element — In - aluminum — Ga — from — choosing - having had — at least — one 

— a kind ~ it is — the above — (— two — ) — a publication — an optical recording medium • 

[0009] (4) An optical recording medium the above (2) whose thickness of lOOA - 250A and the 2nd 
record layer the thickness of the 1st record layer is 50A - 200A, or given in (3). 

[0010] (5) An optical recording medium the above (2) which at least one kind of Nd, Gd, N, Ar, F, CI, I, 
Na, and K contains as an alloying element in the element of the valence X of the 1st record layer thru/or 
given in either of (4). 

[001 1] (6) The optical recording medium of the aforementioned (5) publication which is 0.3<=x<=3.0 

when the addition of an alloying element is made into xat% to the element of a valence X. 

[0012] (7) The optical recording medium of the aforementioned (1) publication which comes to prepare 

a dielectric layer on a substrate and/or the 2nd record layer. 

[0013] This invention is explained below at a detail. 

[0014] As mentioned above, in the optical recording medium of a write-once mold, this invention is to 
use the phenomenon which concentration distribution of each of that element reverses, as a result of the 
element which constitutes that each layer of record when the record layer consists of two-layer and 
irradiates laser light at the record layer carrying out counter diffusion. That is, if the element of the 
record ingredient of the layer [ second ] record layer in which the element of the record ingredient of the 
record layer of the first pass prepared in the substrate side was prepared A and on it is set to B, the 
concentration of Element A is main before laser radiation, and if a substrate side becomes the second 
layer on it, the concentration of Element B is main [ side ]. And if the thing of some conditions is chosen 
for each two-layer record ingredient of this and the thickness of that each layer of record is limited, after 
irradiating laser light, the phenomenon which becomes main [ the concentration of Element A ] by 
counter diffusion advancing rapidly with the concentration of Element B and its up side at a substrate 
side, and that concentration distribution reverses arises. For this reason, a two-layer record layer will be 
put in aiid changed on appearance. Therefore, it is before and after the exposure of laser light, and since 
an optical big change is obtained, it becomes recordable. However, since this phenomenon is 
irreversible, even if it irradiates light again accidentally, in order not to retum to a basis, the mark 
stabilized since a record mark was not eliminated is obtained, and in order to realize the inversion 
phenomenon of such concentration The valence of the element of the record ingredient which constitutes 
the first record layer prepared in the substrate side in a two-layer record layer is set to X. moreover, as 
the element which has difference X-Y of the valence from 1 to 3, for example, X, when setting to Y the 
valence of the element of the record ingredient which constitutes the second record layer prepared on the 
first record layer As at least one sort of elements chosen from Sb, germanium, Bi, Te, Se, and Si, and Y 
At least one element chosen from In, aluminum, and Ga is chosen, and it considers as the record 
ingredient of each layer. The thickness of the record layer is [ lOOA - 250A of thickness of the first 
record layer ] 1 50A - 200A preferably, and the thickness of the second record layer needs to make 50A - 
200 A lOOA preferably. Although this reason is not clear for the moment, by setting difference X-Y of 
the valence of each two-layer record ingredient to 1 to 3, it becomes possible to reduce the activation 
energy of diffusion, and it is thought that counter diffusion will be promoted. Moreover, since the 
diffusion length of an element can be made small by making thickness into this range, it is thought after 
laser radiation that concentration distribution of a record ingredient two-layer in a short time is reversed. 
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If thicker than this thickness, the inversion phenomenon of concentration cannot happen for a short time. 
However, although a certain amount of optical change is accepted by laser radiation since diffusion is 
produced, the good desk property as an optical recording medium cannot be acquired. Moreover, to Sb, 
germanium, Bi, Te, Se, and Si as a record ingredient of the first record layer, H, Ne, N, Na, K, calcium, 
CI, Br, I, etc. can be added as an additive, and diffiiser efiSciency can be raised. Although the cause is 
unlaiown, since the atomic radius is comparatively large, as for these elements, this may originate. 
Moreover, as for the amount of these additives, it is desirable that it is between 0.3 to 3.0at(s)%. 
Moreover, this two-layer type of record ingredient is low which changes to the higher one from the one 
where that reflection factor is lower when it records by irradiating laser firom a substrate. It is the mode 
called tohigh and is high of the usual compact disc. It becomes the mode opposite to tolow. Therefore, in 
order to consider as the same mode, it is necessary to use an optical interference by preparing a 
dielectric layer independently. What is necessary is for that just to prepare a dielectric layer on a record 
layer a substrate top or if needed. That with which this dielectric combined an oxide, a sulfide, a nitride, 
or these is used. 
[0015] 

[Embodiment of the Invention] The configuration of this invention is concretely explained vnih 
reference to a drawing below. Dravsdng 1 shows the example of a configuration of the optical recording 
medium by this invention, and the lower dielectric layer 2, the record layers 3 and 4, and up dielectric 
layer 5** are prepared one by one on the substrate 1 which has a guide rail. 

[0016] Glass, the ceramics, or resin is used and the ingredient of a substrate 1 usually has a desirable 
resin substrate in respect of a moldability. Although polycarbonate resin, acrylic resin, an epoxy resin, 
polystyrene resin, polyethylene resin, polypropylene resin, silicone resin, fluorine system resin, ABS 
plastics, urethane resin, etc. are mentioned as an example of representation, points, such as workability 
and an optical property, to polycarbonate resin is desirable. Moreover, the configuration of a substrate 
may have the shape of the shape of a disk, the shape of a card, and a sheet. 
[0017] Dielectric layers 2 and 5 can be formed by various vapor grov^, for example, vacuum 
evaporation technique^ the sputtering method, an electron beam method, etc. Moreover, although the 
thickness changes also with fimctions as the fiinction, i.e., a heat-resistant layer, and a multiplex 
mterference layer, a lower dielectric layer is preferably good to consider [ 500-3000A ] as 800-2000A. 
Moreover, an lip dielectric layer is preferably good to consider [ 100-lOOOA ] as 150-350A. 
[001 8] A^previous record layer can use various vapor growth for at least one kind of element chosen 
from Sb, germanium, Bi, Te, Se, and Si like the above-mentioned dielectric layer. The thickness of the 
first record layer at this time has 1 00-250A preferably good 150-200A. Moreover, the second record 
layer prepared on it can prepare at least a kind of element chosen from In, Ga, and aluminum by the 
same vapor growth as the above, and the thickness needs to make 50-200A 50-lOOA preferably. 
Therefore, if the thickness of a record layer totals the 1st and 2nd record layer, it will become about 200- 
300A preferably 200-450A. If it becomes the thickness beyond this, the inversion phenomenon of the 
element concentration which constitutes the first record layer by laser radiation, and the element 
concentration which constitutes the second record layer will become difficult. 

[0019] The laminating of a lower dielectric layer, the first record layer 1, the second record layer 2, and 
the up dielectric layer was carried out by the spatter one by one by the configuration shovm in Table 1 
on the polycarbonate substrate with 0.6mm [ in an example pitch 0.74micrometer and a slot and 
thickness with a depth of 400A ], and a diameter [ phi ] of 120mm. 

[0020] On the other hand, the laminating of the record layers 1 and 2 of different thickness on a glass 
substrate was carried out, and the sample which evaluates change of the element concentration after 
laser radiation was created. Moreover, evaluation of a desk is required by the jitter value of a record 
mark, the reflection factor before and behind record, and MOJISURESHON. A record signal is an EFM 
random pattern and record linear velocity is 6m/s here. 

[0021] Examples 1-7 have not prepared the lower part and an up dielectric layer. Here, germanium, 
germanium-Sb, germanium-Te, and germanium-Bi are used for the first record layer, and the thickness 
is fixed to 200A. Moreover, the second record layer makes the thickness 30A, 50A, 100 A, and 300A 
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using the In-aluminum alloy. That is, an example 1 uses 200A gennamum-Bi as the first record layer, 
and uses the 50A In-aluminum alloy fihn as the second record layer. Moreover, 200A gemiamum-Bi is 
used for an example 2 as the first record layer, and the lOOA In-aluminum alloy film is used for it as the 
second record layer. Moreover, 200A germanium-Bi is used for an example 3 as the first record layer, 
and (he 300A In-aluminum aUoy film is used for it as the second record layer. Moreover, 200A 
germanium-Bi is used for an example 4 as the first record layer, and the 30A In-alummum aUoy film is 
used for it as the second record layer. Moreover, 200A germanium is used for an example 5 as die first 
record layer, and lOOA In-aluminum is used for it as the second record layer. Moreover the 200A 
germanium-Sb film is used for an example 6 as the first record layer, and the lOOA In-alummum alloy 
fihn is used for it as the second record layer. Moreover, the 200A germanium-Te fihn is used for an 
example 7 as the first record layer, and the lOOA In-aluminum alloy film is used for it as tiie second 
record layer The above record medium prepares the fu^t and second record layer on a substrate, is the 
thing of a request, and is highto about a polarity. The dielectric layer for being set to low is not prepared. 

[0022] 
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[Table 2] 
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[0026] Next, as a lower dielectric layer, an exa npl^ forms ZnS-Si02 and is high about the mode, to It 
is made low. By preparing a dielectric la\ er, ac justing this thickness and the thickness of a record layer, 
and using that interference, this is high about a retkction factor. It is made tolow. 
[0027] An example 9 is an example which mac e cross protection easier to combine with a lower 
dielectric^layer, to prepare an up dielectric layer, and to use. moreover, the example 10 - the 
germanium-Bi film - Na - in an example 1 1 , iNld is added on the germanium-Bi fihn and an example 12 
adds CI on the germanium-Bi film. 

[0028] Record is difficult, if record power does not have 14mW or more when record sensibility falls 
and it becomes the thickness which is 300 A from the above example so that thickness of the second 
record layer is thickened. Moreover, when the hickness of the second record layer becomes 50A or less 
conversely, it turns out that it falls rapidl> [ a reflection factor ]. Therefore, if the thickness of the second 
record layer is fi-om 50 to 200A, a good ** des c propert) will be acquired. Moreover, although the 
thickness of the fnst record layer is fixed w i ; b. ;:00 A. 1 00 to 250A is good. 

[0029] Moreover, the mode is low by preparini. a dielectric, to From high to high to Bemg set to low 
was also checked. Furthermore, it turned out t!uit the jitter property of the germanium-Bi alloy of the 
first record layer improves by addmg ele!rienrs such Na, Nd, and CL 

[0030] What showed that prepare germanium Thn os the first record layer, 150A of aluminum film was 
prepared as the second record layer on a ulass ubst nite. respectively, laser was irradiated on the other 
hand at this, and former concentration v\ is re\ « rsed is shown in drawing 2 and 3. In drawing 2, drawing 
3 analyzes the film after laser radiation with Anger electron spectroscopy before laser radiation. 
[0031] This shows that the thing of the t\vo-In\ er configuration of germanium reverses after laser 
radiation by the free-surface side by the nkimii um fiini nnd glass substrate side in the firee surface, and 
aluminum rich next door and concentration a!v re\ er- :d by the germanium richness and glass substrate 
side before laser radiation. As for this phf nomi non. germanium of the first record layer does not 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_vveb cgidje 



10/19/04 



Page 8 ot » 



happen, unless aluminum of about 250A or loss imd ihc second record layer is 200A or less. Moreover, a 
free-surface side also understands that ahimim!:ii 203 as an oxide fihn with alviminum is formed. That 
is, aluminum on the front face of the maximum alter laser radiation is aluminum 203. Since laser 
radiation is carried out and it does not decompcise, e\ cn if it happens after the inversion phenomenon of 
the concentration of aluminum and germanium carries out laser radiation of this, it remains in the 
maximum front face in the form as it is. 
[0032] 

[Effect of the Invention] In the two-layer record film in this invention, the valence of the element of the 
record ingredient of the first record layer prepared in ihe substrate side which constitutes the record film 
as mentioned above X, The valence of tin; rccr d ingredient of the second record layer prepared on it is 
set to Y, As the element ingredient vfho<c difltrence X-Y of this valence is 1 <=X-Y<=3, for example, 
X, Sb, At least one sort of elements chosen from germanium, Bi, Te, Se, and Si, The thickness of the 
first record layer by making thickness of 1 OOA to 250A, and the second record layer into 50 to 200A, 
using respectively at least one sort of elements chosen from In, aluminum, and Ga as Y as a record 
ingredient By carrying out laser radiation, the inversion phenomenon of the concentration of an element 
is produced and it can record. 



[Translation done.] 
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